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(54) Title: AN ARRANGEMENT FOR CABLE JOINTS AND A ROTATING ELECTRIC MACHINE INCLUDING SAID ARRANGE- 
MENT 




(57) Abstract 

The invention relates to an arrangement for use in cable joints, particularly joints on bent cables. The cable joint comprises two 
cables (6, 7; 18, 19; 45, 46) and a splicing joint (9; 16; 43) applied between the cables. The arrangement is characterized in mat it includes 
a support (1; 15; 40, 41) designed for application over the joint so that the parts (6, 7, 9; 16, 18, 19; 43, 45, 46) forming the joint, remain 
substantially immovable in relation to each other, and that it includes at least one securing element (11, 12; 21, 22; 50, 51) by means of 
which the support is resilicntly secured to the cable, and said securing element being capable of absorbing dimensional changes of the cable 
due to thermal expansion or contraction. The invention also relates to a rotating electric machine comprising a stator with windings drawn 
through slots in the stator, and a rotor, the machine being characterized in that it includes the arrangement described for cable joints. 
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1 

AN ARRANGEMENT FOR CABLE JOINTS AND A ROTATING ELECTRIC 
MACHINE INCLUDING SAID ARRANGEMENT 

The present invention relates to an arrangement for use in 
5 cable joints, preferably premouldecl cable joints on bent 
cables, as described in the preamble to claim 1. 

The invention also relates to a rotating electric machine as 
described in the preamble to claim 24 . 

0 

A cable joint usually includes two cables and a joint fitted 
between the cables in order to join them. 

Cable joints are usually fitted on straight cables located 
15 in the ground or on cable ladders, the cable joint and the 
cable being solidly locked in relation to each other. 

However, by using cables, i.e. high-voltage insulating 
electric conductors, in the stator winding of a rotating 

20 electric machine, the cable joint will be fitted on bent 

(curved) cables and will thus be subjected to a new type of 
stress, i.e. flexural stress. The cable joint and cables 
will also be subjected to movements due both to thermal 
expansion and mechanical vibrations. Another problem in 

25 connection with such a use is that it is not possible to 

anchor the cables and the cable joint in a common fastening 
device. 

In EP 0 732 787 is disclosed a device for encapsulating 
30 cable joints. In Fig. 2 of this document is illustrated a 
stabilizing bar attached along the joint. The purpose of 
this bar is to provide structural stability to the joint and 
in particular to prevent sharp bending. The bar is secured 
to the jacket of the cable by means of compressive fastening 
35 members. This document also discloses a flexible (or hard) 
shell arranged to surround the cable joint and which is 
being filled with a curable encapsulant, in order to seal 
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the cable joint. The encapsulant cures into a gel-like 
consistency. Other devices for encapsulating cable joints, 
in particular various sleeve designs, are known from DE 34 
41 311 and EP 0 316 911, for instance. 

5 

However, none of the known devices are capable of keeping 
the parts forming the joint, i.e. the two cables and the 
cable joint, immovable in relation to each other, while, at 
the same time, changes in dimension of the cable, primarily 
10 due to thermal expansion and contraction, may be absorbed 
without damage to the device. 

Examples of rotating electric machines, which are relevant 
in the present context, are synchronous machines, normal 
15 asynchronous machines as well as double-fed machines, alter- 
nating current machines, applications in asynchronous; static 
current converter cascades, outerpole machines and synchro- 
nous flux machines. 

20 The arrangement according to the invention is particularly 
suitable for a rotating electric machine operating as a 
generator in a power station for generating electric power. 

The object of the present invention is to provide an ar- 
25 rangement for cable joints designed to solve the problems 
described above, in particular at joints on bent cables* 

This object is achieved by an arrangement of the type de- 
scribed in the preamble to claim 1 being given the special 
30 features defined in the characterizing part of the claim. 

Another object is to provide a rotating electric machine in 
which the problem under discussion has been solved. This 
object is achieved through a machine of the type described 
35 in the preamble to claim 24 being given the features defined 
in the characterizing part of that claim. 
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Thus, by providing an arrangement in the form of a support 
designed for application over the cable joint so that the 
parts included in the joint remain substantially immovable 
in relation to each other, said support comprising at least 
one securing element by means of which the support is resil- 
iently secured to the cable, and said securing element being 
capable. of absorbing dimensional changes of the cable due to 
thermal expansion or contraction, the advantage is achieved 
that the joint is and remains straight, and that the joint 
area is not subjected to flexural stresses. At the same time 
changes in the cable dimension are absorbed and will there- 
fore not have any adverse effects on the joint. Conse- 
quently, the arrangement results in a very reliable and safe 
cable joint. 

The arrangement also has the advantage that it can be used 
not only in high-voltage electric machines, but also in 
other contexts where support is required for a cable joint, 
particularly for bent cables. 

The cables, for which the arrangement according to the 
invention is intended, are preferably used in windings and 
are preferably of a type having solid, extruded insulation, 
of a type now used for power distribution, such as XLPE- 
cables or cables with EPR-insulation . Such a cable comprises 
an inner conductor composed of one or more strand parts, an 
inner semiconducting layer surrounding the conductor, a 
solid insulating layer surrounding this and an outer semi- 
conducting layer surrounding the insulating layer* Such 
cables are flexible, which is an important property in this 
context since the technology for the arrangement according 
to the invention is based primarily on winding systems in 
which the winding is formed from cable which is bent during 
assembly. The flexibility of an XLPE-cable normally corre- 
sponds to a radius of curvature of approximately 20 cm for a 
cable with a diameter of 30 mm, and a radius of curvature of 
approximately 65 cm for a cable with a diameter of 80 mm. In 
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the present application the term "flexible" is used to 
indicate that the winding is flexible down to a radius of 
curvature in the order of four times the cable diameter, 
preferably eight to twelve times the cable diameter. 

5 

The winding should be constructed to retain its properties 
even when it is bent and when it is subjected to thermal 
stress during operation. It is vital that the layers retain 
their adhesion to each other in this context. The material 

10 properties of the layers are decisive here, particularly 

their elasticity and relative coefficients of thermal expan- 
sion. In an XLPE-cable, for instance, the insulating layer 
consists of cross-linked, low-density polyethylene, and the 
semiconducting layers consist of polyethylene with soot and 

15 metal particles mixed in. Changes in volume as a result of 
temperature fluctuations are completely absorbed as changes 
in radius in the cable and, thanks to the comparatively 
slight difference between the coefficients of thermal expan- 
sion in the layers in relation to the elasticity of these 

20 materials, the radial expansion can take place without the 
adhesion between the layers being lost. 

The material combinations stated above should be considered 
only as examples. Other combinations fulfilling the condi- 
25 tions specified and also the condition of being semiconduct- 
ing, i.e. having resistivity within the range of 10" 1 -10 6 
ohm-cm, e.g. 1-500 ohm-cm, or 10-200 ohm-cm, naturally also 
fall within the scope of the invention. 

30 The insulating layer may consist, for example, of a solid 
thermoplastic material such as low-density polyethylene 
(LDPE) , high-density polyethylene (HDPE) , polypropylene 
(PP) , polybutylene (PB) , polymethyl pentene ("TPX") , cross- 
linked materials such as cross-linked polyethylene (XLPE) , 

35 or rubber such as ethylene propylene rubber (EPR) or silicon 
rubber. 
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The inner and outer semiconducting layers may be of the same 
basic material but with particles of conducting material 
such as soot or metal powder mixed in. 

The mechanical properties of these materials, particularly 
their coefficients of thermal expansion, are affected rela- 
tively little by whether soot or metal powder is mixed in or 
not - at least in the proportions required to achieve the 
conductivity necessary according to the invention. The 
insulating layer and the semiconducting layers thus have 
substantially the same coefficients of thermal expansion. 

Ethylene-vinyl-acetate copolymers /nitrile rubber (EVA/NBR) , 
butyl graft polyethylene, ethylene-butyl-acrylate copolymers 
(EBA) and ethylene-ethyl-acrylate copolymers (EEA) may also 
constitute suitable polymers for the semiconducting layers. 

Even when different types of material are used as base in 
the various layers, it is desirable for their coefficients 
of thermal expansion to be substantially the same. "This is . 
the case with the combination of the materials listed above. 

The materials listed above have relatively good elasticity, 
with an E-modulus of E<500 MPa, preferably <200 MPa . The 
elasticity is sufficient for any minor differences between 
the coefficients of thermal expansion for the materials in 
the layers to be absorbed in the radial direction of the 
elasticity so that no cracks appear, or any other damage, 
and so that the layers are not released from each other. The 
material in the layers is elastic, and the adhesion between 
the layers is at least of the same magnitude as in the 
weakest of the materials. 

The conductivity of the two semiconducting layers is suffi- 
cient to substantially equalize the potential along each 
layer. The conductivity of the outer semiconducting layer is 
sufficiently high to enclose the electrical field within the 
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cable, but sufficiently low not to give rise to significant 
losses due to currents induced in the longitudinal direction 
of the layer. 

Thus, each of the two semiconducting layers essentially 
constitutes one equipotential surface, and these layers will 
substantially enclose the electrical field between them. 

There is, of course, nothing to prevent one or more addi- 
tional semiconducting layers being arranged in the insulat- 
ing layer. 

Since the arrangement according to the invention primarily 
is intended for use in cable joints where the jointed cables 
consist of high-voltage cable, its advantages being particu- 
larly prominent here, a special feature is stated to be that 
the cables are composed of high-voltage cable. 

An additional characteristic is that the high-voltage cable 
has a diameter within the interval 20-250 mm and a conduct- 
ing, area within the interval 80-3000 mm^ . 

Further characteristics and advantages of the present inven- 
tion will become apparent from the remaining dependent 
claims . 

As a particular advantage, the "securing element is made of a 
resilient material. 

According to a first embodiment of the invention the support 
comprises at least one rigid yoke, wherein the shape of the 
inner surface of the yoke, facing the joint, is adapted to 
the outer shape of the joint. The support being in the form 
of a yoke has the advantage of a very light construction 
which is easy to manufacture by means of compression mould- 
ing or casting. A yoke is also very easy to install over the 
joint. Several yokes may possibly be used, for example may a 
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support consist of three yokes, each with substantially the 
same shape. 

As a further advantage, each yoke may have an elongate shape 
5 and terminate in two ends, and said securing element may 

comprise a resilient clamping device to position and secure 
said yoke to the two jointed cables - 

According to a second embodiment the support is character- 
10 ized in that it comprises a sleeve- The shape of the sleeve 
is adapted to the joint in that the inner diameter of the 
sleeve is substantially the same size as the largest outer 
diameter of the cable joint. 

15 According to an advantageous modification of said second 

embodiment the sleeve is composed of two axial sleeve parts, 
which facilitates fitting the support over the joint. Divid- 
ing the sleeve into parts with gaps between them is also 
advantageous for cooling the joint. 

20 

The sleeve, or sleeve parts, according to this second em- 
bodiment may also advantageously be provided with small 
openings or slits in the wall of the sleeve to permit cool- 
ing of the joint inside the sleeve. The support further 
25 comprises at least one attachment means to hold together 
said sleeve parts. 

This second embodiment and its modification also preferably 
includes two bushes, one for installation at each end of the 
30 sleeve to secure the sleeve to the cable. 

Shaping the support as a sleeve, or two sleeve halves, with 
bushes offers the advantage of a particularly strong sup- 
port, as well as protecting substantially the entire cable 
35 joint as well as a part of each cable from external influ- 
ences . 
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The bush is preferably divided into two axial bush halves in 
order to facilitate assembly. 

The bushes have the advantage that they may consist of 
5 prefabricated standard bushes for high-voltage and medium- 
voltage cables. A material often used is rubber, e.g. ethyl- 
ene propene rubber or silicon rubber, which permits a cer- 
tain resilience in retaining the cable. This is also advan- 
tageous from the thermal expansion aspect. The bush permits 
10 a certain amount of expansion in the cable and also adjusts 
itself when the cable cools down and shrinks. 

According to a particularly advantageous embodiment the 
bushes are provided with special means for absorbing dimen- 
15 sional changes of the cable due to thermal expansion or 

contraction, preferably radial corrugations, either inter- 
nally or externally. This offers the advantage that the 
bushes are able to absorb the thermal expansion in the cable 
insulation below. 

20 

According to another feature a particular advantage is 
obtained since the support and its accessories can be made 
of an electrically conducting material, thereby permitting 
earthing of the joint. Alternatively the support and its 
25 accessories can be made of an electrically insulating mate- 
rial if earthing is to be avoided. 

Rotating electric machines have conventionally been designed 
for voltages in the range 6-30 kV, and 30 kV has normally 
30 been considered to be an upper limit. This generally means 
that a generator must be connected to the power network via 
a transformer which steps up the voltage to the level of the 
power network, i.e. in the range of approximately 
130-400 kV. 

35 

The present invention is primarily intended for use with 
high voltages. High voltages shall be understood here to 
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mean electric voltages in excess of 10 kV . A typical operat- 
ing range for an arrangement according to the invention may 
be voltages from 36 kV up to 800 kV. Secondarily, the inven- 
tion is intended for use in the stated technical area at 
5 voltages below 36 kV. 

By using high-voltage insulated electric conductors, also 
termed high-voltage cables, with solid insulation similar to 
that used in cables for transmitting electric power (e.g. 

10 XLPE cables) the voltage of the machine can be increased to 
such levels that it can be connected directly to the power 
network without an intermediate transformer. The conven- 
tional transformer can thus be eliminated. However, an 
important condition for this is that the cables can be 

15 jointed' in a reliable manner, which is thus enabled by the 
present invention. 

For a better understanding of the invention two embodiments 
of the invention will now be described in detail by way of 
20 example, with reference to the accompanying drawings in 
which: 



Figure 1 shows schematically a support according to a first 
embodiment of the invention, 
25 Figure 2 shows schematically a cross section of a cable 

joint with a support according to Figure 1 applied, 

Figure 3 shows schematically a -cross section of a cable 

joint with a support according to a second embodi- 
ment applied, 

30 Figure A shows an alternative embodiment of a detail in the 
support according to Figure 3, 
Figure 5 shows an embodiment according to a second alterna- 
tive of a detail in the support according to Figure 
3, 

35 Figure 6 shows schematically a modification of the support 
in Figure 3, and 
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Figure 7 shows a cross section through a high-voltage cable 
for which the arrangement is particularly suitable. 

According to the embodiment shown in Figure 1 the support is 
5 in the form of a yoke 1. The yoke has an elongate shape and 
terminates in two ends 3, 4. The shape of the yoke is 
adapted to the contour of the cable joint it is intended to 
support. In the example illustrated the shape of the yoke 
follows exactly the shape of the cable joint. However, it 
10 would also be possible for the inside only of the yoke to 

have a shape corresponding to the cable joint and its exter- 
nal side to have some other suitable shape, such as a shape 
that is simple from the manufacturing point ©f view. 

15 The yoke is preferably applied centrally over the joint and 
its end parts 3, 4 are in contact with the two cables 6, 7 
jointed by the cable joint 9, as illustrated in Figure 2. To 
secure the yoke to the cables the support also comprises a 
resilient clamping arrangement 11, 12 at each end. This 

20 clamping arrangement may consist of a tape wound around the 
end of the yoke and the cable, or it may consist of a cable 
binder or the like. 



If the support is to be earthed the yoke is made of an 
25 electrically conducting material, e.g. metal. In this case 
the clamping arrangement must of course also be made of an 
electrically conducting material. 

If, instead, it is requested that the support shall not 
30 permit earthing, then the material selected for the yoke and 
the clamping arrangements should be an electrically non- 
conducting material, e.g. plastic. 

A second embodiment of the invention is Illustrated in 
35 Figure 3. The support is here composed of a sleeve 15 fitted 
around a cable joint 16, preferably centrally over the 
joint. Two cables 18, 19 are jointed by means of this cable 
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joint. The shape of the sleeve follows that of the cable 
joint, in that the inside diameter of the sleeve is adapted 
to the external diameter of the cable joint. A bush 21, 22 
is located at each end of the sleeve, the main purpose of 
5 which is to position and secure the sleeve around each 
cable . 

The bushes may, for instance, consist of prefabricated 
standard bushes for high-voltage and medium-voltage cables. 

10 A material often used is rubber, e.g. ethylene propene 

rubber or silicon rubber, which permits a certain resilience 
in- retaining the cable. This is advantageous from the ther- 
mal expansion aspect. The bush permits a certain amount of 
expansion in the cable and also adjusts itself when the 

15 cable cools down and shrinks. 

Figures 4 and 5 illustrate two particularly advantageous 
embodiment modifications of the bush. In both cases the bush 
is divided into two axial bush halves. 

20 

Only one half of the bush is illustrated in Figure 4. This 
bush half 24 is provided with a semi-circular boring 25 for 
passage of the cable. The inner surface, i.e. facing the 
cable, is provided with a corrugation in the form of grooves 
25 26 deep enough to allow the bush to absorb thermal expansion 
in the cable insulation below when the bush is fitted on the 
cable. 

The bush half 28 illustrated in Figure 5 is instead provided 
30 with a corrugation on its outer surface, comprising grooves 
30. These grooves are formed in the same way as the grooves 
in Figure 4 and have the same function. The bush is also 
provided with a central boring 29 facing the cable. The 
corrugated outer surface of the bush faces the inside of the 
35 sleeve. 



WO 98/34309 



12 



PCT/SE98/00165 



It is of course possible to provide the bush with corruga- 
tions on both the inner and outer surfaces, which may be 
expedient when an extra high thermal expansion may be ex- 
pected in the cable insulation below. 

5 

Figure 6 shows a modification of the second embodiment, 
shown in Figure 3. The sleeve here consists of two axial 
sleeve halves 40, 41 which surround a cable joint 43 for 
joining two cables 45, 46. The two sleeve halves have the 
0 advantage of being simpler to fit over the cable joint than 
the embodiment with an unbroken sleeve, which must be 
slipped around the joint. The sleeve halves 40, 41 are held 
together around the joLnt by means of an attachment means 
48, which may be some form of resilient clamping arrange- 
5 ment, e.g. a cable binder. In the example illustrated an 
attachment means is provided at each sleeve end and one at 
the centre of the sleeve. The number of attachment means is 
chosen as required. At each end of the sleeve formed by the 
two sleeve halves is a bush 50, 51, corresponding to the 
20 bushes in Figure 3. 

As is illustrated particularly well in Figure 6, the support 
maintains both the cable and the cable joint straight and 
immovable . 

25 

In the second embodiment, also, with a sleeve or sleeve 
halves, all parts may be made either of electrically con- 
ducting material to enable earthing, or of electrically 
insulating material. The sleeve may also be provided with 
30 small openings or slits 53 in the wall of the sleeve to 
facilitate cooling of the joint. 

Finally, Figure 7 shows a cross section through a high- 
voltage cable 35, which is particularly suitable for use 
35 with the present invention. The high-voltage cable 35 in- 
cludes a number of strand parts 31 made of copper (Cu) , for 
instance, and having a circular cross section. These strand 
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parts are arranged in the centre of the high-voltage cable. 
Surrounding the strand parts 31 is a first semiconducting 
layer 32. Surrounding the first semiconducting layer 32 is 
an insulating layer 33, e.g. XLPE-insulation, and surround- 
5 ing the insulating layer 33 is a second semiconducting layer 
34. The cable illustrated differs from conventional high- 
voltage cable in that the outer, mechanically protective 
sheath and the metal screen that normally surround such a 
cable for power distribution have been eliminated. The 
10 concept "high-voltage cable" in the present application thus 
need not include the metal screen and the outer protective 
sheath that normally surround such a cable for power distri- 
bution . 



15 The embodiments illustrated and described should be consid- 
ered only as examples and the invention is not limited 
thereto but can be varied within the scope of the inventive 
concept as defined in the appended claims. It should be 
emphasized that the invention is not limited to bent cables 

20 but may be used for all types of cable joints requiring 
support . 
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CLAIMS 

1. An arrangement for cable joints, preferably cable 
joints on bent cables, said cable joint comprising two 
cables and a splicing joint fitted between the cables to 
join them together, and said arrangement further comprising 
a support (1; 15; 40, 41), designed to be fitted over the 
joint so that the parts (6, 7, 9; 16, 18, 19; 43, 45, 46) 
forming the joint remain substantially immovable in relation 
to each other, characterized in that it comprises 
at least one securing element (11, 12; 21, 22; 50, 51) by 
means of which the support is resiliently secured to the 
cable, and said securing element being capable of absorbing 
dimensional changes of the cable due to thermal expansion or 
contraction . 

2. An arrangement as claimed in claim 1, character- 
ized in that the cables is a winding in a rotating 
electric machine, said winding being flexible and composed 
of an electrically conducting core surrounded by an inner 
semiconducting layer (32) , an insulating layer (33) sur- 
rounding the inner semiconducting layer and consisting of 
solid material, and an outer semiconducting layer (34) 
surrounding the insulating layer, said layers adhering to 
each other. 

3. An arrangement as claimed in claim 2, character- 
ized in that said layers (32, 33, 34) consist of mate- 
rial having such elasticity and with such a relation between 
the coefficients of thermal expansion of the materials that 
the changes in volume in the layers caused by temperature 
fluctuations during operation can be absorbed by the elas- 
ticity of the material, the layers thus retaining their 
adhesion to. each other upon the temperature fluctuations 
that occur during operation. 
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4. An arrangement as claimed in claim 3, character- 
ized in that the materials in said layers (32, 33, 34) 
have high elasticity, preferably with an E-modulus less than 
500 MPa, most preferably less than 200 MPa. 

5 

5 . An arrangement as claimed in claim 3, character- 
ized in that the coefficients of thermal expansion for 
the materials in said layers (32, 33, 34) are of substan- 
tially the same magnitude. 

10 

6 . An arrangement as claimed in claim 3, character- 
ized in that the adhesion between the layers (32, 33, 
34) is of at least the same magnitude as in the weakest of 
the materials. 

15 

7. An arrangement as claimed in claim 2 or claim 3, 
characterized in that each of the semiconducting 
layers (32, 34) essentially constitutes one equipotential 
surface. 

20 

8. An arrangement as claimed in any of claims 2-7, 
characterized in that the cables (6, 7; 18, 19; 45, 
46) consist of high-voltage cable (35) . 

25 9 . An arrangement as claimed in claim 8, character- 

ized in that the high-voltage cable (35) has a diameter 
within the interval 20-250 mm and a conducting area within 
the interval 80-3000 mm 2 . 

30 10. An arrangement as claimed in any of the preceding 

claims, characterized in that the securing element 
(11, 12; 21, 22; 50, 51) is made of a resilient material. 

11. An arrangement as claimed in any of the preceding 

35 claims , characterized in that the support further 

comprises at least one rigid yoke (1), and that the shape of 
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the inner surface of said yoke, facing the joint, is adapted 
to the outer shape of the joint. 



12. An arrangement as claimed in claim 11, char ac- 
5 terized in that the support consists of three yokes, 

each with substantially the same shape. 

13. An arrangement as claimed in claim 11 or claim 12, 
characterized in that each yoke ( 1 ) has an elongate 

10 shape and terminates in two ends (3, 4), and that said 

securing element comprises a resilient clamping device (11, . 
12) to position and secure said yoke to the two jointed 
cables (6, 7 ) . 

15 14. An arrangement as claimed in any of claims 1-10, 

characterized in that the support comprises a 
sleeve (15) . 



15. An arrangement as claimed in claim 14, charac- 
20 terized in that the sleeve is composed of two axial 

sleeve parts (40, 41) and that the support also comprises at 
least one attachment means (48) to hold together said sleeve 
parts . 

25 16. An arrangement as claimed in claim 14 or claim 15, 

characterized in that the sleeve (15; 40, 41) is 
provided with small openings or slits (53) in the wall of 
the sleeve to permit cooling of the joint inside the sleeve. 

30 17. An arrangement as claimed in any of claims 14, 15 or 

16, characterized in that the securing element 
includes two bushes (21, 22; 50, 51), one for installation 
at each end of the sleeve to secure the sleeve to the cable. 

35 18. An arrangement as claimed in claim 14, charac- 

terized in that each bush is divided into two axial 
bush portions. 
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19. An arrangement as claimed in claim 17 or claim 18 , 
characterized in that the bushes are provided with 
means for absorbing dimensional changes of the cable due to 
thermal expansion or contraction. 

20. An arrangement as claimed in claim 17 or claim 18, 
characterized in that said means comprises radial 
corrugations (26) provided on the inner surface of the bush 
(24), facing the cable. 

21. An arrangement as claimed in any of claims 17, 18 or 
19, characterized in that said means comprises 
radial corrugations (30) provided on the outer surface of 
the bush (24), facing the inside of the sleeve. 

22. An arrangement as claimed in any of the preceding 
claims, characterized in that the support (1; 11, 
12, 15; 40, 41) is made of an electrically conducting mate- 
rial in order to provide earthing. 

23- A device as claimed in any of the preceding claims, 

characterized in that the support (1; 11, 12, 15; 
40, 41) is made of an electrically non-conducting material 
in order to provide insulation. 

24. A rotating electric machine comprising a stator with 

windings drawn through slots in the stator, and a rotor, 
characterized in that it includes an arrangement 
for cable joints as claimed in any of the preceding claims. 
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